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Fig.1 Schematic diagram of model plumbing system of  
hot water forced circulating.?
?
Tabel 1 Typical analysis of test water. 
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Fig.2 Velocity vector of liquid for 20A downward pipe 
system, temp. : 333K, flow rate : 1.5m/s, pressure 
of outlet : 0Pa-gauge. 
 
 
 
 
 
 
 
 
 
Fig.3 Bubble trajectories for 20A downward pipe system 
temp. : 333K, flow rate : 1.5m/s, pressure of outlet : 
0Pa-gauge. 
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Fig.4 Inner surface of test tubes. 
 
 
 
 
 
 
 
 
Fig.4 Inner surface of test tubes. 
 
 
 
Fig.5 Thickness of scale on test tube at flow rate of 
       1.5m/s. 
 
 
 
 
 
 
 
Fig.6 Typical visualization of bubbles flow nearby elbow 
     in the transparent tube at flow rate of 1.5m/s. 
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Fig.7 Typical erosion corrosion of copper tube 
nearby elbow 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
? ? ? ? ? (a)? ? ? ? ? ? ? ? ? ? (b) 
Fig.8 Inner surface and cross section of test tubes, 
(a) with micro-bubbles, (b) without micro-bubbles. 
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The potential of silk-based porous resins for use as a novel bio-based materials was investigated by 
studying their dielectric properties. A porous silk compact was fabricated by dispersing powdered 
natrium chloride into the silk resin and leaching it in distilled water. The dielectric constants and loss 
tangent of the porous silk compact were measured by employing the parallel plate method and the 
open-ended reflection method. These values decreased as the porosity of the porous compact was 
increased by adding a large amount of powdered natrium chloride. In the case of a porous silk 
compact with a porosity of 54%, the dielectric constant was 2.5 at a frequency of 1 MHz and 
decreased gradually at higher frequencies. The dielectric constant was 2.1 at a frequency of 1.8 GHz. 
The loss tangent was 0.015 at a frequency of 1 MHz and did not change even at higher frequencies. 
Keywords : fibroin, silk compact, porosity, dielectric Properties 
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Figure 1. SEM photographs of fracture sections of 
(a) non porous silk compact and (b) porous silk 
compacts with porosity of 17 % after leaching in 
water, respectively. 
Figure 2. Change of dielectric properties of 
silk compacts with porosity. 
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Separation process development of natural materials 
 
Yuichi Ohira*1?Eiji Obata*1?Osamu Kinoshita*2?Kazuyuki Ogawa*3 
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? ??????????????????????
????????????????????? 
(4) ???????? 
? ??????????????????????
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Table 1 ???????????? 
? ?    ? 846? ? kg 
? ???    54? ? kg 
? ???????? ? 8.1  kg 
? ? ? ??        41.6  kg 
? ? ? ??   ?     4.3  kg 
 
 
???? ???????????
??????????????????? 1 t/d
????????? 1 ??????????? 100 
kg??????????????????1 t/d??
??? 100 kg/d????????????????
? 900 kg/d??????????????? Table 1
????????????? 54kg(6%)????94%
????????? 54kg????????? 8.1kg?
?? 41.6kg??? 4.3kg???? 
???? ???????
? ???????????????????????
???????????????????????
???????????????????????
???????????????????????? 
? ??????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
??????????????????? 
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???????????????????????
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?? 10????? 5??????????????
???? 100?????????????????
??? 0????????900 kg????????
?????????????? Table 2 ?????
??Tables 1, 2????????????????
???? 97.6???????? 
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???????????????????????
???????????????????????
???????????????????????
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???????????????????????
???????????????????? 
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?????? 342?????????? 10000 ?
??????????????????????
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?????????????????? 5000????
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???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
Ruth?????????? 
Table 2 ???????????? 
????????  ? 8.1? kg 
? ? ??        ? 1.0? kg 
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? ? ? ? ?      ?? ? ? ? 9.2? kg 
?
?
?
Fig.1 ??????????? 
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???????????????????????
???????????????????????
?????????? 25?(???? 75?)????
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??????? 2.4??????????????
???????????????????????
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??????????????????????900 
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???????????????????????
???????????????????????
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50mlMeOH??KOH?????????341K??
47g????? 
 
Fig.1? Relationship between solubility of potassium 
hydroxide in 50ml methanol and solvent temperature. 
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Fig.2? Relationship between solubility of metal-grade 
silicon in 50ml methanol and solvent temperature. 
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? KOH?????KOH? MeOH?? K+? OH-?
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MG-Si(?98%Si)powder 
Methanol with potassium hydroxide 
Water(pH controlled with SiCl4) 
Separation of silica from solution 
Rinsed with water 
(pH controlled) 
Ion-exchange regin 
Separation and concentration of silica 
dry and dehydration 
Reduction by carbon 
Silicon chunk 
Poly ingot silicon 
end
?
P,B??1 ppm 
P,B??1ppm 
P,B?1 ppm 
Fig.3? One example of flow charts for solar-grade silicon production process containing our refining methods 
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